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DATE: 10 June 1988

PROGRESS AND ANNUAL REPORT ON CONTRACT N00014-86-K-0252

PRINCIPAL INVEST I ATOR: L. W. Prohofsky

CONTRACTOR: Purdu-e Researoch Foundation

CONTRACT TITLE: A Spectroscopy of Helix Melting

STAKrT DATE: 1 April 1986

REISEARZCI OBJECTIVE: To investigate the role of far infrared excitations that
tan be excitedi by FF1. radiation, in the melting of DNA: to develop an under-
stanin~jfg of the role of ;tich excitations in transcription and replication.

rIMu ;M-'sS (Ye, r 2): Vt, have ma; de ton'; ide rab le progress toward a ca lculIat io~n
of t1 lit'moutnt of- energy, itl a I rete clet tron laser beam that would ictual ly
be abhsorbed bv MNA. lTe first step rcrpiired aI ca-reful fit of our Calculated
spet't rum Lo inf crie absirpt ion o)bservations. Tiis has heen completed and
the fit is det a i led inl the ma~ntiscr ipt ''Calculatior of Par Infrared Absorpt ion

n h plv (diA) .ptiIv (dT) wh ich is enclosed as a tec hn icalI report . We f indl that
lt, aic:tita abs;orpt ion st rengt h (oe; depend on the sta to of -agprega tion of the

DNA i.e., there are strong interhel icalI effects. More sophisticated calcula-
tH aos:re riceilei to ;iccrura tel v :-iode 1 the true absorp t ioin and we are proceeding

with suich tn llcnt i ins.

We have be-en able to f it our, baisic vibrat ional mod' model to newly puibi shed
- inlasi neutron -st'at ter ing observait ions. We fir]I that our model fits the

ibhscrv~lt i -ns very WelI I W"e hve, unsed thle i nf o r-'.at Ion,, ob ta ined t o i mp rove titir
tImdie I byv a I I o)win 11uIIs to sepai c- t c I lt I rg t'k c I It' t s I rom d i elIec tr ic cou st an t eIF -
It( ct I in a n re rctmwp I rtt, 11 1e 1 matt' r I- Illt ea I t r thlis- i s t lit- i n( Ii st it neut ron

dz at, is ;t htiit,I cnkI Ii i I r eitei t h t' - ihlove ht I c I nI' r;ip il (IIv chaI ingi n g
di i' I ri I' I- re ('tir rt w.i c I t 4 r i Ir t wi it i rr i pt s (In t Ili '-ribh j t' t als

'A'( iti k im d k tilt p'I illl i in

;is -t ri) hion o i-a 1 .t' 1 l' l h h 'i I i-pL11 O r lr mvsv ;t

v..t It,*tile. ; l l tc D:1!. Ill d Ii iri c ''i I.. 1itc hoi t-It t iret 1fiils it Z (-(il. i r-
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WORK PLAN (Year 3): We plan to continue along the lines of progress for the
first two years. We will explore further the effect of state of aggregation

on the actual far infrared absorption. When this is understood we can predict
quantitatively the results of FEL irradiation on DNA. We plan to study ab-

sorption for helices in a crystal interacting with other helices. We plan to

complete our study of base pair sequence effects on melting and far infrared

ahsorption. Much of this effort has been completed but a manuscript of the
comparison across the board will have to wait until we have a better handle

on the melting of A-T base pair systems. We have also begun calculations on

the transition from small amplitude normal mode behavior to large amplitude

solitary wave behavior for these far infrared modes. We will continue such
calculations in year three.

All of the efforts listed are key elements in the overall plan to study the

absorption of FEL radiation and to predict the dynamic effects of that absorbed
radiation. All of the individual elements in that program are progressing

as outlined above. The task remaining is to complete the individual calcula-
tions and integrate the pieces to the analysis and prediction of the dynamical
consequriices of FEL radiation.

PUBI.ICATIONS AND REPORTS (Year 2):

1. 1.. Young and E. W. Prohofsky, "Calculation of Far Infrared Absorption in

1 )jo 1(dA).polv(dl) submitted for publication.

2. V. V. Prabhu, W. K. Schroll, L. L. Van Zandt, and E. W. Prohofsky. "Helical

lattice, Vihrational Modes in DNA", to be published in Physical Review Letters.

I. W. K. Schroll, V. V. Prabhu, E. W. Prohofsky and L. L. Van Zandt, "Phonon

Interpretation of Inelastic Neutron Scattering in DNA Crystals", submitted for

publi )cat ion.

4. X. M . Ihn and 1'. W . I'rohofskv "Vibrational Spectra of Double Helical

Molecule- with (:, Symmetrv," submitted for publication.

'. X. >1. i ,rl ;uId i. 1< ololof ky, "''ormnil Mode Ca lctlation for Methylated Z-DNA
, - )(I(:. (dc - 'dc)", submitted for pIbi icl ition.

H. X. '1. lI(1., Y. .m ttd L. W. 'I ot -K,, "( lcu kited Melt iti T Iempter;ittire (if

mhlhvly t ,d /-O)'A', submitted hir publ ic;t ion.
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